The simplest Oh symmetry e l e c t r o n i c d e f e c t i n i o n i c c r y s t a l s--the F center--has been associated t o a g r e a t v a r i e t y o f c a t i o n i c , anionic o r vacancy p o i n t ( o r p a i r ) defects. These F aggregate centers o f reduced l o c a l symmetry, changed wave f u n c t i o n s and e l e c t r o n -l a t t i c e c o u~l i n q l share w i t h F centers one common feature: H i g h l y e f f i c i e n t , s p e c t r a l l y broad' andVstokes-shi f t e d e l e c t r o n i c emission bands. evera o t ese systems i e , B, 2' , 2-centers ave gained s i g n i f i c a n c e i s s o l i d : t a: e systems caiib!e if tLnabFe n e i r i r l a s e r ' e i i s s i o n .
A new o p t i c a l property can be introduced by associating F centers t o s u b s t it u t i o n a l diatomic molecular defects. T h i s attempt was o r i g i n a l l y motivated by t r y i n g t o answer two fundamental open questions: (a) Can s u b s t i t u t i o n a l molecular defects i n i o n i c c r y s t a l s , when e x c i t e d i n t h e i r i n t e r n a l v i b r a t i o n a l mode, undergo r a d i a t i v e d e e x c i t a t i o n processes and e m i t v i b r a t i o n a l fluorescence? ( b )
Can e l e c t r o n i c defects,when o p t i c a l l y pumped i n t o e x c i t e d states, t r a n s f e r energy i n t o t h e e x c i t a t i o n o f v i b r a t i o n a l modes o f molecular defects? Both o f these open quest i o n s have been answered and demonstrated a f f i r m a t i v e l y by our f i r s t r e a l i z a t i o n 2 o f FH(CN-) center, i .e., an F center/CNe d e f e c t p a i r on (nnn)<llO> p o s i t i o n s , i n KC1.
As we know, CN-molecules as s b s t i t t i o n a defects i n most a l k a l i h a l i d e s are 4 found t o r e o r i e n t r a p i d l y ( r or-Y > 10 sec-I even a t 2 1 i n KCl) i n a very shallow o r i e n t a t i o n a l p o t e n t i a l witE minima i n e i t h e r one o f t h e various p o s s i b l e direct i o n s such as <111>,<110> and <loo>. Therefore the absorption due t o the CN-s t r et c h i n g v i b r a t i o n ( a t -2080 cm-I o r -4.8 p m) shows a small s p l i t t i n g due t o the t u n n e l i n g among the shallow w e l l s a t low temperature. Towards h i g h temperatures i t develops i n t o a broad v i b r a t i o n a l -r o t a t i o n a l spectrum w i t h double band s t r u c t u r e corresponding c l o s e l y t o t h e P and R branches o f a f r e e r o t o r . band o f s i m i l a r s t r e n g t h and o n l y s l i g h t spectral broadening and reds h i f t compared t o t h e F center ( Fig . l ) .
As a new e f f e c t , however, i t d i s p l a y s a very weak energy t r a n s f e r from t h e e x c i t e d F e l e c t r o n t o the CN-i n t e r n a l s t r e t c h i n g mode (Evibr = 0.25 eV),leadi n g t o n = 0+1 e x c i t a t i o n and subsequent n = 1+0 r a d i a t i v e r e l a x a t i o n o f t h i s CN-mode2. Though t h i s produced the f i r s t discovery o f molecular v i b r at i o n a l fluorescence i n i o n i c sol ids, the weak coupling o f t h e CN-t o t h e o p t i c a l F center e x c i t a t i o n ( a t Ea 2.3 eV) allowed o n l y low quantum e!?iI ciency ( q = 0.04) and an energy conver-
Fi g .l sion o f r a t e q 6 = q EVjbr/Egbs -4 x f r o n v i s i b l e pumping ~n t o i n f r a r e d emission l i g h t .
Ue r e p o r t here --a f t e r systematic search--a new FH(CN-) center i n CsCl w i t h dramatic increase i n t h e F electron/CN-v i b r a t i o n a l coupling and g r e a t a p p l i c a t i o n p o t e n t i a l . Unlike the NaCl s t r u c t u r e o f KC1 , t h e body-centered cesium ha1 i d e s t r u ct u r e should produce f o r a (n.n.n.) F/CN-p a i r a <loo> o r i e n t e d complex as i l l u st r a t e d i n Fig. 2 
. As f o r FA centers i n KC1, one can expect t h a t t h e e x c i t e d F center 2p s t a t e c o u l d s p l i t i n t o two s p e c t r a l l y separate absorption t r a n s i t i o n s ( F H ( l ) ) and FH(2)), p o l a r i z e d II and 1 t o t h e p a i r a x i s .
Our f i r s t exper'lnents c o n f i r m t h i s ( Fig. 3a) : CsCl c r y s t a l s , c o n t a i n i n g low ( 6 x t o 6 x mole r a t i o s o f CN-defects, when a d d i t i v e l y colored, quenched and cooled show e s s e n t i a l l y o n l y t h e w e l l known F absorption band ( Fig.3 .
w i t h i t s charact e r i s t i c s p i n o r b i t s p l i t t i n g spectral s t r u c t u r e ) . I r r a d i a t i o n i n t o t h e F band around 170K leads t o conversion i n t o two absorption bands (0.27eV separation), which we a t t r i b u t e t o m i g r a t i o n and a s s o c i a t i o n o f t h e F centers w i t h CN-defects,forming the FH(CN-) center as i l l u s t r a t e d i n
The strong i n t e r a c t i o n e x i s t i n g among an F center and the neighboring CN-molecule i n both d i r e c t i o n s leads us t o observe t h a t the association o r aggregation gives r i s e t o an extra, a1 though small, i r absor- 
.8 pm ( e x c i t e d i n both FH absorpt i o n bands). I n both stages t h e emissions
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were measured w i t h broad bandpass f i l t e r s 
v) and b v i t h InSb d e t e c t o r . From these c o n d i t i o n s and
5 the observed r e l a t i v e emission strength we estimate t h a t the FH luminescence quantum e f f i c i e n c y q must be considerably higher (-4-6 times) than q value o f the F luminescence.
Fig . 5 shows the FH (CW- i n Fig. 5d ) produces strong decrease o f the F1, center emission bands ( p a r t i c u l a r l y f o r t h e low n value t r a n s i t i o n s ) , combined w i t h t h e increase o f the i s o l a t e d CN-d e f e c t n = l 4 emission 2 0 9 0 2 0 7 0 2 0 5 0 ban?
. Note t h a t t h e i s o l a t e d CN-d e f e c t has 10
Wave Number (cm-I) cm-higher n = 1 + 0 emission than t h e perturbed 
. Obviously f o r h i g h CN-d e f e c t d e n s i t i e s t h e e x c i t a t i o n o f t h e CN-i n t h e FH(CN-) complex can e f f i c i e n t l y t r a n s f e r --w i t h t h e h e l p o f thermal a c t i v a t i o n energy --i t s energy i n t o t h e abundant i s o l a t e d CN-defec
system. idigrating by resonance energy t r a n s f e r through t h i s system, the CN-e x c i t a t i o n can he transported t o some t r a p w i t h a r a d i a t i o n l e s s d e -e x c i t a t i o n channel (e.g. a CN-d e f e c t p a i r r e s u l t i n g i n a quick decay and disappearance o f t h e FH(CN-)emission w i t h increasing temperature E v i d e n t l y , t h e d i l u t e case o f n o n -i n t e r a c t i n g FH(CN-) and i s o l a t e d CN-defects has a much more ", simple, powerful and temperature independent behavior compared t o t h e concentrated CW-" i n t e r a c t i v e case".
The symmetry o f t h e FH(CEI-) complex was determined by pol a r i zed em1 ssion measure~sents ( F i g . 6 ) , performed i n CsC1 :CN-crystal o r i e n t e d w i t h X-ray a n a l y s i s t o a <100> o r i e n t a t i o n . I n Fig. 7a we summarize the measured time dependence o f f i v e FH(CN-) ernission bands a f t e r e x c i t a t i o n w i t h a 40 nsec excirner-laser pumped dye l a s e r pulse. The high l e v e l emissions ( n = 5 4 and 4+3) s t a r t immediately and decay r a p i d l y . The emissions from the l o v~e r l e v e l s occur w i t h small i n i t i a l value, h u t rnostly i n delayed build-up (by t r a n s i t i o n s from the higher l e v e l s ) and subsequent slow emission decay. I n Fig. 7b we p l o t the r e l a t i v e s i z e o f the t = 0 i n i t i a l emission w i t h bars f o r a l l e x c i t e d states, i l l u s t r a t i n g t h e i r d i r e c t pump p r o b a b i l i t y through coup1 i n g t o t h e e l e c t r o n i c e x c i t a t i o n . Obviously, pumping occurs w i t h a d i s t r i b u t i o n w i t h strong peak a t the 4 t h s t a t e ( 4 Evi br -1.0 eV) ,indi-.
c a t i n g a very h i g h quantum e f f i c i e n c y ofAn=l v i b r a t i o n a l emission( ty4)and energy convers i o n e f f i c i e n c y ( q = q * Evibr/Eabs = 0.5).
I n the presented emission measurements ( F i g s .5,6,7), t h e pump l i g h t i n t e n s i t y used was low enough t o e x c i t e FH(CN-) centers only w i t h t h e i r CN-i n t h e v i b r a t i o n a l ground s t a t e . Under considerably increased pump Experiments ~i t h t h i s system f o r powerful 4.8 pn l a s e r a p p l i c a t i o n s are a c t iv e l y under way. They p o s s i b l y a l l o w l a s e r l i g h t tlrning by the above described s h i f t o f t h e i n v e r s i o n i n t o higher CN-l e v e l s under strong pump l i g h t i n t e n s i t y . E f f o r t s t o f u l l y understand t h i s h i g h l y e f f i c i e n t and novel energy t r a n s f e r process between F and CN-are a l s o under way--both t h e o r e t i c a l l y and by f u r t h e r experiments. Resonance Raman measurements on the FH(CN-) defects N i l 1 c l e a r l y decide, i f the FH e l e c t r o n / CN-v i b r a t i o n a l coupling occurs i n t h e absorption process i t s e l f , o r during and/or a f t e r e x c i t e d s t a t e r e l a x a t i o n . I f t h e l a t t e r i s the case, t h e e l e c t r o n i c energy o f t h e normal F emission (E = 1.25 eV) f i t s c l o s e l y t o the 4 t h CN-v i b r a t i o n a l l e v e l e x c i t a t i o n energy, suggesting a d i r e c t and h i g h l y e f f i c i e n t t r a n s f e r process between both. Experiments on FIj centers i n CsBr and CsI are a1 ready under way.
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